Field and particle properties of the bow shock recorded on November 5, 1977, identified earlier as stable features by comparison of Isee 1 and 2 data, are examined macroscopically. The extent to which the shock was in a 'typical' state is described, and multidiagnostic observations are combined to define the shock profile, which, in this known case, is reminiscent of composite portraits assembled from earlier studies. A foot, a principal wave front gradient, and a postfront overshoot characterized the magnetic field. Various particle measurements revealed corresponding structural elements, including a bimodal ion energy distribution whose two peaks were at roughly the solar wind streaming energy and 2 to 3 times the streaming energy. The electrons were thermalized before the principal sharp magnetic gradient; the ions were partially randomized at the gradient, but the ion thermalization process was not completed until long after the gradient was crossed. The second peak of the ion distribution represented a separate group of reflected particles upstream of the main magnetic gradient that retained its identity for an appreciable distance behind the front before being merged by thermalization into the general distribution. This separate group included a northward proton flux in front of, but not immediately behind, the front. The group ultimately became thermalized through a series of very regular oscillations. The decrease in solar wind bulk velocity at the front exceeded the sum of that calculated from an idealized first-order model of the rise in potential opposing the flow, plus the proton heating, leaving proton reflection and wave radiation and dispersion as candidates to account for the discrepancy. Plasma wave activity, at ion acoustic frequencies, was most intense in the foot and at the front and appeared to be enhanced at the outer boundary of the reflected particles.
INTRODUCTION
One phenomenon of great interest in space plasma physics is the collisionless shock wave, best represented by the bow shock of the earth, and the first such opportunity to observe the shock with two closely spaced satellites is afforded by the Isee 1/Isee 2 satellite pair. A number of papers covering the initial observations, as recorded for the most part by individual detectors, were presented at the thirteenth ESLAB Symposium held in Innsbruck, Austria, in June of 1978 and were collected for publication as a group in Space Science Reviews [Knott et at., 1979] . Additional papers covering special topics have also been published Gosling et at., 1978] . In this report we offer the first attempt to gather and collate the data from a group of instruments measuring their respective profiles of the bow shock all at once. This first study exploits the best available case, that of a 'typical,' somewhat complicated shock configuration. The re-port that follows covers the general qualitative aspects of the chosen shock from a predominantly macroscopic point of view. That is, the objective here is to expose the overall structure of the shock on a macroscopic scale; in this treatment, departures from equilibrium will be noted but not pursued in further detail. The chosen case was typical according to criteria dealing with the upstream plasma conditions, the location of the shock, and the location of the spacecraft observations.
There are two beneficial results of using paired observations to separate space and time effects in dynamic plasma phenomena. First, the thicknesses and scale factors of various features can be estimated from their measured velocities in the spacecraft frame, yielding a quantitative portrayal of the phenomenon under study and hence a basis for valid comparisons with theory. Second, the stability, or reproducibility, of plasma structures can be verified or discounted and study effort directed accordingly. The general similarity of the profiles of the November 5 shock crossings by Isee 1 and Isee 2 was shown in earlier papers [Russell and Greenstadt, 1979; Bame et at., 1979] , so in the present report we display the data almost entirely from Isee 1 with knowledge that the features to which we call attention characterized the shock for at least several minutes.
Preliminary numerical dimensions of some elements of the November 5 shock were given by Russell and Greenstadt [ 1979] and Bame et at. [ 1979] .
The reader interested in the prevailing status of satellitebased experimental investigation of plasma shocks may be interested in three recent reviews written with the intention of documenting the current position and future direction of shock study at the onset of the Isee epoch: Greenstadt [1976 [Russell, 1978; Russell and Greenstadt, 1979] .
Fast plasma analyzer. Ion spectra and proton and electron moments representing fluid parameters were provided by the pair of '2D' quadraspherical electrostatic analyzers and processing techniques of Los Alamos Scientific Laboratories and the Max-Planck-Institute for Extraterrestrial Physics (LASL/ MPE). The analyzers measured the plasma components within ñ55 ø of the ecliptic plane, obtaining complete spectral and angular samples every 3 s (i.e., every spin period). At the low data rate of this report, only every fourth spectrum was transmitted, every 12 s. In cold solar wind, only partial or fragmented ion distributions were recorded, so reliable moments could only be derived from spectra in the magnetosheath. Proton parameters are plotted accordingly in this paper with values first appearing in or behind the shock front after radical variations from sample to sample had ceased.
Spectral samples reproduced here are count rate distributions that overstate the high-energy side of the curves. Proton moments derived in and just behind the shock front, where distributions were double peaked or highly skewed, are reliable, but 'temperatures' associated with them should be read with caution for such irregular forms [Bame et al., 1979; .
Fixed voltage analyzer. The fluxes of electrons and protons moving within a 7.5 ø cone toward north ecliptic pole (Z axis) are displayed for the lowest (1.5 keV) energy step of the energetic particle flux experiment of the University of California at Berkeley (UCB). The fluxes were sampled every 0.25 s [Anderson et al., 1978; Parks et al., 1978] .
Plasma wave analyzer. Electric field turbulence was measured by the electric dipole antennas supplied by the University of Iowa (UI). Data in both dynamic spectrogram form and from selected channels of the on-board multichannel filters are used in this report [Gurnett et al., 1978 [Gurnett et al., , 1979 .
CROSSING CONDITIONS

Shock-Crossing Geometry
The relative positions of Isee 1 and 2, the crossing sequence, and the magnetic shock profiles are illustrated in Figure 1 . Isee 1, earthward and ahead of its companion vehicle inbound, crossed the shock at about 1322:30, entering the variable elevated field of the magnetosheath. While Isee 1 penetrated the sheath, the shock moved outward until Isee 2 encountered it 0.5 rain later. The projected distance between the satellites along the assumed direction of shock motion, namely, the shock normal, was 228 kin, so the exact time delay between the sharpest magnetic gradients, 33 s, suggests that the shock was expanding locally with a velocity of 6.9 km/s in the spacecraft frame. In the earth's frame, with the spacecraft motion subtracted, the shock's outward speed was about 5.5 km/s. The times and field levels marked in Figure 1 will be cited later in this report. The last quantity, Te/T,, in Table 1 
Fluid Profile
The major measurements characterizing the fluid parameters of the solar wind are shown in Figure 3 for Isee l's crossing of the bow shock. Although differing in small details, the crossing at Isee 2 was essentially the same for all the depicted quantities. The remarkable similarity of shock profiles at one spacecraft to those at the other has been illustrated for several cases in an earlier publication [Russell and Greenstadt, 1979 ], so we avoid repetition here. The nature of the small differences can be appreciated by examining the two magnetic profiles in Figure 1 and the discussion by Russell and Greenstadt.
In the uppermost three panels of Figure 3 the proton parameters appear only after the time of shock crossing because the channel spacing of the instrument and the coldness of the solar wind combined to produce incomplete ion distributions and inconsistent moments. The principal observations we extract from Figure 3 are as follows (from top to bottom, but with continual reference to the magnetic shock 'front' defined by the bottom plot (vertical dotted line)):
1. The magnetic field displayed a small gradual rise, or 'foot,' corresponding to the increases in electron density, temperature, and northward flux, outside the front. Behind the front the field formed a squarelike overshoot, containing a train of oscillations that correspond to the overshoots in electron temperature and density.
2. The solar wind density was incremented by about 54% of its ultimate total jump by the time the front was crossed. was crossed and ultimately rose to more than 2.5 times the downstream electron temperature. 4. The electron temperature and density both reached peak, or 'overshoot,' values just behind the front before relaxins to their magnetosheath values further downstream. These peaks were also described by BaTe et al. [1979] . 5. The electron heating, as indicated by the high-time resolution flux measurements of the portion of the 1.5-keV electron distribution that was deflected northward (second panel from bottom), occurred on average as a smooth rise starting ahead of the front and continuing through it to about where the peaks in electron density and temperature ended.
In addition, we have examined the individual ion energy distributions closely (Figure 4) and find from the peaks that the solar wind was appreciably reduced in velocity from its upstream value and was approaching its downstream value by the time it crossed the front.
Ion and Plasma Wave Profile
In and around the shock transition proper the plasma was not in equilibrium, and the fluid parameters useful for indicating general conditions in the solar wind could not give an accurate description of shock dynamics. At the boundary it was therefore necessary to examine particle and wave spectra and to monitor particles with the highest resolution available. The most basic measurements are shown in Following the field overshoot, the persistence of bimodality, the variations in shape from one distribution to the next, and the varying differences between solar and antisolar spectral curves indicated incomplete thermalization of the ions. The postshock incompleteness of proton thermalization was confirmed by the +Z flux that, following its attenuation, rose on average through a series of oscillations to a settled value where the spectra also steadied down just beyond the end of the figure, as was mentioned earlier. The behavior of the particles at Isee 2 was essentially parallel to, but displaced in time from, that described here.
Taken together, the particles and field data suggest that a group of accelerated particles, with its peak at E/Esw Two important attributes of shock structure are clearly confirmed by these early data. First, the qualitative order of events in the shock transition was substantially the same as that constructed earlier from diverse observational sources. A selection of items from Figures 3 and 4 of this report could be juxtaposed that would almost reproduce the schematic shock profile created from separate papers to illustrate an earlier review [Greenstadt, 1976] . These items would be the magnetic field profile (ignoring short-period oscillations), the proton spectra, the shape of the electron to proton temperature ratio, the plasma wave spectrogram, and the electron plasma oscillation band (31-kHz band) Most theoretical attacks on collisionless shock dynamics, at least those that lead to definable, measurable quantities, deal with simplified conditions, e.g., subcritical M, perpendicular !], cold ions, etc. The November 5 case was none of these but was close enough to justify a simple exercise that exposes its discrepancies to study. We use a very simple set of formulas developed by Morse [1973] Candidate phenomena to take up the lost energy are wave propagation, dispersion and radiation, particle reflection, and separate streaming of the second ion distribution. We do not pursue the matter further in this report but merely note that the discrepancy is consistent with what should be expected from application of an idealized model to a nonideal case and with the observation in that case of several features excluded from the model's assumptions. Identification of the role played by each phenomenon is the objective of further study. 
